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(54) Title: DYNAMIC ALLOCATION FOR POINT TO MULTIPOINT TELECOMMUNICATION SYSTEM 

(57) Abstract ^ ^ w 

The invention relates to a Point to multipoint or PMP- 
telecommunications system, which is formed of a central station 
(3), and a required amount of substations (4). Characteristic for the 
invention is that in the system each substation has a multiplexed 
predetermined capacity access interface of a telecommunication 
service, arid transmission capacities to various substations are 
allocable by cross-connecting, and that in a transmission way of 
PMP-system capacity is allocated by utility signals, which are 
transmitted between the central station and base stations. The 
transmission way of the PMP-system is a radio way, optical fibre 
or copper cable. For managing transmission capacity, a central 
station of PMP-system includes a cross-connection part and a control 
logic part, and besides each substation has a cross-connection 
part equipped with a control logic. In the system, a respective 
occupancy situation of the substations is reacted dynamically by 
cross-connecting capacity directed by the control logic of the system 
in accordance with their traffic and/or resource needs, preferably a 
direction of capacity occurs either on the basis of incoming traffic, 
outgoing traffic or as commanded by a predetermined capacity 
requirement Finding of a right utility signal of the substation from 
a time division transmission way and transmission of the return 
signal is directed by synchronisation information between central 
and substations. 
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DYNAMIC ALLOCATION FOR POINT TO MULTIPOINT TELECOMMUNICATION SYSTEM 



5 The invention relates to the control of data transmission. More accurately the object of 
the present invention is a telecommunication method for point to multipoint or PMP- 
telecommunications system according to the preamble of the claim 1 both point to 
multipoint or PMP-telecommunications system according to the preamble of the claim 
8. In this case PMP-telecommunications system, which is formed of a central station 

10 and a required amount of substations. The invention can be applied to data transmis- 
sion between base station controllers and base stations, and in different telecommuni- 
cations networks, industrial automation networks, different investigations, TV- and 
radio program transfer, video conferences, control, guard, energy and water mainte- 
nance and also in transmission of signals by radio or cable ways from a node of a net- 

1 5 work to an operation point used in real estate automation networks. 

In the systems according to the prior art PMP (Point- to-MultiPoint) -applications have 
offered fixed or operation request activated connections between a separate interface 
gate or multiplexed time interval and a customer interface gate of the PMP-substation 

20 over the radio way. In this case the connection in question when valid requests on the 
radio way at least the same net bit speed as in the customer interface of the PMP- 
substation. If the customer interface is e.g. 2 Mbit/s and a temporary or a permanent 
operation requirement of the customer is only few 64 kbit/s time division channel, 
PMP-system allocates always a capacity of 2 Mbit/s from the radio way. Then the op- 

25 eration of the radio channel is inefficient 

The objective of the present invention is to achieve a new and a universal solution to 
rapidly changing and to different transmission speeds capacity requirements in difficult 
data transfer conditions. Particularly the objective of the present invention is to achieve 
30 flexible capacity transmission connections by rapid timetable, in the data transmission 
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of targets otherwise difficultly and costly attainable by the present technique, manually 
or dynamically allocated. 

This objective is achieved by the telecommunications method like mentioned in the 
5 beginning, to which characterised features are presented in the characterising parts of 
the enclosed claims 1-7, and by the telecommunications system, to which characterised 
features are presented in the characterising parts of the enclosed claims 8-14. 

The bi-directional PMP-telecommunications system according to the present invention 
10 is formed of a central station and a required amount of substations. The customer inter- 
face multiplexed in the system on the PMP-substations operates continuously at de- 
sired bit speed, e.g. 2 Mbit/s, but only a transmission capacity corresponding the op- 
eration is allocated from the transmission way, e.g. only 4 x 64 kbit/s. By the cross- 
connection and the network control system according to the invention from the multi- 
15 plexed interfaces inter central station and telecommunications network can any time 
interval be directed to any PMP-substations any time interval of the multiplexed inter- 
face either manually and permanently or directed automatically by any occupancy al- 
gorithm or generated by a temporary communication requirement. 

20 In the system according to the present invention on each substation of the PMP-system f ^ 
has a predetermined capacity multiplexed access interface of a telecommunication 
service. Noteworthy in the invention is, that the transmittable signals, for instance time 
intervals, are freely dynamically allocable by cross-connecting. For managing the \J 
transmission capacity the central station of the PMP-system includes a cross- 

25 connection part and a control logic part, and besides each substation of the PMP- 
system has a cross-connection part provided with control logic. This makes possible 
the transmission of various data transmission services, for instance existing and future 
wired and wireless different frequency band telecommunication services through the 
same PMP-system. Between the central station and the substations only the utility sig- 

30 nals e.g. n x 64 kBit/s instead the present 2 Mbit/s, n x 2 Mbit/s or separate 64 kBit/s 
(300...3400Hz) are transmitted in the system. The utility signals mean transmittable 
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data and time intervals containing network management information. Only these 
transmittable utility signals strain the transmission way of the PMP-system. Hereby 
savings are achieved, which the systems utilised nowadays cannot generate for this 
inflexibility. The transmission way of the PMP-system can be a radio way, optical fibre 
5 or copper cable. 



The telecommunications system according to the invention is a new dynamic trans- 
mission network concept developed from Point-to-MultiPoint radio transmission sys- 
tem. The signals meant to be transferable on the central station, for instance from the 

10 mobile telephone network's base station controller (BSC) or 2 Mbit/s connections 
brought from exchanges and 64 kbit/s time intervals located inside them are collected 
and multiplexed by a cross-connection device inside the transferable frame. The frame 
can be e.g. 2 Mbit/s, 8 Mbit/s, 34 Mbit/s, n x 2 Mbit/s or some other frame in accor- 
dance with the predominant standard, in which e.g. 64 kbit/s time intervals are cross- 

15 connected by saving capacity time divisionally sequentially to bring further to the 
transmitter/receiver unit. From the transmitter the signal is directed to the transmission 
way to bring further to the substation's receivers. On the substation the utility signal is 
collected from the time division transmission way meant to the substation in question 
from the time division band transmitted by the transmitter. To the respective occu- 

20 pancy situation of the substations can be reacted dynamically by allocating utility ca- 
pacity directed by the control logic of the system where it is respectively needed. The 
finding of the right utility signal of the substation is directed by synchronising infor- 
mation between central and substations. The need for increase the transmission capac- 
ity to the system is attained either on the basis of incoming or outgoing traffic or on the 

25 basis of a predetermined traffic profile information. The traffic profile information 
represents the intensity of the traffic as time function on a particular time interval, for 
instance on a 24-hour period. 

The advantages of the invention is to achieve flexible capacities transmission interfaces 
30 by rapid timetable, in the data transmission of the targets otherwise difficultly and 
costly attainable by the present technique, manually or dynamically allocated. Here the 
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rapidity means that, the equipment is formed of the central station and a great amount 
of customer / application-wide substation installed in connection with an introduction 
of a new connection. In connection with the introduction of the new connection there's 
no need to make modifications physically. It's sufficient with the addition of substa- 
5 tions to the network when arising a new traffic requirement 

The system is particularly frequency efficient as compared with present. In other words 
the capacity can be utilised better as compared with the existing systems, because the 
loss capacity is vanishing small. 

10 

On the radio transmission way as the radio frequency of the system is used e.g. fre- 
quency areas 10,5 Ghz or higher in the cities and on the countryside when long con- 
nections in question frequency area of <3 Ghz. The frequency control authorities define 
the utilised frequency bands application-widely separately. (Long and short way ver- 
15 sions). 

The invention will be described more particularly in the following with reference to the 
accompanying drawings, in which 

20 figure 1 represents the principle of the dynamical PMP-system in a mobile com- 
munications network 
figure 2 represents an example of the location of the time intervals used by the 

different substations in the transmission frame of the PMP-system 
figure 3 represents an example of the management of the multiplexed interfaces 
25 of the substations in the PMP-system 

In the figure 1 it has been represented as an example the principle of the dynamic 
PMP-system (point to multipoint connection) according to the invention in the mobile 
communications network. The mobile communication network includes mobile serv- 
30 ices switching centre 1, base station controller 2 and number of base stations 5. The 
base station controller is the mobile communication network's part, which controls the 




WO 97/48200 PCT/FI97/00355 

5 

operation of base stations. Data transmission (speech and signal information) between 
the base station controller and the base station is managed in the systems according to 
the prior art either by a radio link 6 between two points, optical cable connection 7 or 
copper cable connection 8. In the system according to the invention the data transmis- 
5 sion between the base station controller and the base stations is dealt with the PMP- 
system. The PMP-system includes a central station 3, to which has been added a con- 
trol logic part required by the system, and a number of substations 4. Each substation 
of the PMP-system has a predetermined capacity multiplexed customer interface to a 
base station. The incoming signals are carried from the base station controller to the 

10 PMP-system through the cross-connection device 9, to which it has been attached the 
control logic part for managing the transmission capacity. If wanted the base station 
controller, the cross-connection device and the substation of the PMP-system can be 
integrated to one device entity. The signals meant to be transferable on the central sta- 
tion, e.g. 2 Mbit/s connections brought from the mobile telephone network's base sta- 

15 tion controller and 64 kbit/s time intervals located inside them are collected and mul- 
tiplexed by cross-connection device into the transferable frame. The frame can be e.g. 
2 Mbit/s frame, in which 64 kbit/s time intervals are cross-connected by saving capac- 
ity time divisionally sequentially to bring further to the transmitter/receiver unit. From 
the transmitter the signal is directed to the round radiant or sectored aerial to carry 

20 further to the receiver of the substation, which includes also the cross-connection part 
equipped with the control logic part. 

On the substation from the time division transmission way it is collected the utility 
signal meant to the substation in question from the time division band transmitted by 

25 the transmitter. To the respective occupancy situation of the substations are reacted 
dynamically by increasing utility capacity by means according to the control logic of 
the system where it is respectively needed. The finding of the right utility signal of 
opposite station from time division transmission way is directed by synchronising in- 
formation between transmission and substations. The need for increase the transmis- 

30 sion capacity is attained either on the basis of incoming calls from mobile stations, on 
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the basis of incoming calls from a mobile services switching centre or on the basts of a 
predetermined traffic profile information. 

In the figure 2 it has been presented an example of a location of time intervals utilised 
5 by different substations in the transmission frame of the PMP-system. In the figure it 
has been assumed that both mobile communication system's and PMP-system's 
transmission frame is composed of 32 time intervals. In the figure from the base station 
controller 21 there is one 32 time interval connection to the cross-connection device 22 
per respective base stations 23. In the PMP-system it is transmitted over the radio way 

10 to the respective base station only the time intervals in use aligned for it located in the 
PMP-system's transmission frame. When the capacity allocation is dynamic, the base 
station obtains locally more time intervals for utilisation as long as there are free time 
intervals to allocate when the mobile station traffic is increasing. So even one base 
station can obtain for utilisation in case of need even the whole transmission capacity 

15 of the PMP-system when the traffic being subtle on the other base stations. 

In the figure 3 it has been presented an example of management of the multiplexed 
interfaces of the substations in the PMP-system. The PMP- central station transmits to 
receivers of the sub or repeating stations locating on the coverage area of its antenna 
20 for instance frame construction according to the figure 3, where there are the following 
bit groups (time intervals): 

S : a synchronisation part of a frame 

n : to a substation locally set number, by which a station in question 
identifies a network management messages allocated to it 
25 m : a number (identifier) of a local location of a customer interface 

(group) of a substation n 

k : a number of a multiplexed time interval of a customer interface m 
b : a bit speed of a time interval k (if adjustable) 

fo : other control information related to time interval k, such locations of 
30 time intervals in a frame construction from the central station to the 
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substations and from the substations to the central station, et cetera fo's 
information to develop PMP-system's own automatism. 

Besides in the network management time intervals can be transmitted other necessary 
5 control information both error supervision and error correction codes. The occurrence 
of the information in the PMP- frame construction depends on the connection modes of 
the proper system. In the rapid control of the substations can be given control informa- 
tion concerning different targets in the sequential basic frames. If a connection mode of 
a substation detects network management time periods requiring repeat broadcast, it 
1 0 informs about them in own management frames to the central station, which transmits 
the required information again in the subsequent basic frames to the substation in 
question. 

By the network management system connected to the central station it is arranged re- 
15 spectively needed information to the frame's network management time intervals. For 
the viewpoint of the invention the essential settings n, m, k, b can be given manually 
from a network management device (the continuous utilisation of PMP- time intervals) 
or the settings are taken automatically from the system keeping track of the occupancy 
situation (the dynamic control of PMP- time intervals). 

20 

The PMP- central station connects a fixed telenetwork by multiplexing groups. When 
wanted to connect time interval i of a multiplexing-group R to the sub station n to the ; 
multiplexing group m to the time interval k at the bit speed of b the information in 
question is set to the PMP- network management system and to transmit it by the frame 
25 construction as presented to a substation in question, which own local network man- 
agement unit performs required connections. 

An actual customer traffic from central station to substations is transmitted in traffic 
intervals LL..Lx. 



30 
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Previously it has been presented as an example a solution applied to a mobile commu- 
nications network. The invention can be applied also in transmission of signals utilised 
in other telecommunications networks, industrial automation networks, different in- 
vestigations, TV- and radio program transfer, video conferences, control, guard, energy 
5 and water maintenance both real estate automation networks from a node of a network 
to an operation point The system can be utilised by any data transmission speed and 
transferable information can be any type (e.g. speech, image, data, alarms et cetera). 

Application objects of the invention in a telecommunications networks are transmis- 
10 sion connections of mobile- and company networks which are difficultly, slowly and 
expensively feasible by traditional means and a flexible capacity Wireless Access - 
solution. As a special solution the system can be utilised also as a part in sparsely 
populated area's telecommunications networks between centralizers and upper centres 
subsistent its top. The system can be utilised also as a transmission system of a new 
1 S kind of broadband radiosystems. 

As a satellite application the system can be used as a comprehensive data transmission 
solution of any sparsely populated or difficultly any other way attainable areas, in case 
a required capacity keeps in tolerable boundaries. 

20 

As a modification alternative of the invention the system can be made, where a prede- 
termined fixed part of PMP-system's capacity is utilised in one operation point (for 
instance mobile filming equipment, compressed MPEG-image, or a map application of 
a vehicle, mobile rapid data). Then by using a control logic of the system a predeter-. 
25 mined fixed part of capacity of the system can be directed to employment of a substa- 
tion located next to the operation point when the operation point is moving by keeping 
track of signal intensities, when .the mobile application obtains unbroken constant ca- 
pacity data transmission connection when moving in the areas of different substations. 

30 Previously the PMP-system's dynamic capacity allocation on the radio way has been 
described in a time division TDMA (Time Division Multiple Access) -radio transmis- 
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sion system. As well it can be implemented in FDMA (Frequency Division Multiple 
Access) or CDMA (Code Division Multiple Access) -radio transmission system. 

Modifications of the system can be presented so, that at the first stage the system could 
5 be in accordance with described, but the allocation could be manually substation by 
case to do before the dynamic is obtained to be developed to the system. 

A modification of the invention relates to utilisation of the cross-connection device to 
direct in the mobile communications network the optimisation of channel amount of 

10 different base stations of a base station network. In a cellular network formed of base, 
stations same frequencies repeat in base stations in big cities between 2-5 km and even 
on rural area between 1 5 - 50 km, which is smaller than a distance, from which the 
base stations disturb each others. When the same frequencies repeat consequently the 
base stations utilise separate time intervals. Now two base stations are chosen, which 

15 have different traffic profiles. In accordance with these predetermined capacity re- 
quirements channels are transferred by using the control logic of the cross-connection 
device or time intervals in a predetermined moments from a base station to another, 
when more effective utilisation of radio network's frequency capacity is achieved than 
in the systems in accordance with the prior art, in which the channel amount of every 

20 base station is constant. 

Previously the invention has been described by referring to its preferable embodiment 
example. However by this it's not wanted to restrict the invention to concern only this 
example but all modifications are possible within the inventive idea described by the 
25 following claims. 



30 
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CLAIMS 

1. A telecommunications method for point to multipoint or PMP-telelecommunications 
system, which PMP-telecommunications system is formed of a central station (3), and 

5 a required amount of substations (4), characterised in that in the method to each sub- 
station of the PMP-telecommunications system has been multiplexed a predetermined 
capacity access interface of a telecommunication service, and transmission capacities 
to substations are allocable by cross-connecting, and that in a transmission way of 
PMP-telecommunications system capacity is allocated by utility signals, which are 
10 transmitted between the central station and base stations. 

2. A telecommunications method according to the claim 1, characterised in that a 
transmission way is chosen from a group radio way, optical fibre and copper cable 
and/or combination of them. 

15 

3. A telecommunications method according to the claim 1, characterised in that for 
managing data transmission capacity the central station of PMP-system includes a 
cross-connection part and a control logic part, and besides to each substation is ad- 
justed a cross-connection part equipped with control logic. 

20 

4. A telecommunications method according to the claims 1-3, characterised in that to 
a respective occupancy situation of substations is reacted dynamically by cross- 
connecting capacity directed by the control logic of the system to the substations in 
accordance with their resource needs, preferably the capacity direction occurs either on 

25 the basis of incoming or outgoing traffic or commanded by a predetermined capacity 
requirement. 

5. A telecommunications method according to the claims 1-4, characterised in that the 
allocation is implemented by a radio transmission system, which is TDMA-, FDMA or 

30 CDMA-system, and that on a substation it is collected a utility signal meant to the 
substation in question from a time-, frequency- or code division band and in a return 
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direction a transmitter of the substation transmits only those time intervals or frequen- 
cies, to which it has the transmittable utility signal, 

6. A telecommunications method according to the claims 1-5, characterised in that a 
5 finding of the right utility signal of the substation from the time division transmission 

way and the transmission of the return signal is directed by synchronisation informa- 
tion between central- and substations. 

7. A telecommunications method according to the claims 1-6, characterised in that a 
10 predetermined fixed part of data transmission capacity of central station is utilised in 

one operation point, when the predetermined fixed part of capacity is directed by using 
control logic when operation point is moving by keeping track of signal strengths to 
utilisation of a substation located next to the operation point, when the moving appli- 
cation obtains unbroken constant capacity telecommunication connection when mov- 
15 ing in areas of various substations. 

8. A point to multipoint or PNff -telecommunications system, which is formed of a 
central station (3), and a required amount of substations (4), characterised in that in 
the system on each substation has multiplexed a predetermined capacity access inter- 

20 face of a telecommunication service, and transmission capacities to different substa- 
tions are allocable by cross-connecting, and that in a transmission way of PMP- 
telecommunications system capacity is allocated by utility signals, which are transmit- 
ted between the central station and base stations. 

25 9. A system according to the claim 8, characterised in that the transmission way of the 
PMP-system is chosen from a group radio way, optical fibre and copper cable and/or 
combination of them. 

10. A system according to the claim 8, characterised in that for managing data trans- 
30 mission capacity the central station of PMP-system includes a cross-connection part 
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and a control logic part, and besides each substation has a cross-connection part 
equipped with control logic. 

1 1. A system according to the claims 8-10, characterised in that in the system to a 
5 respective occupancy situation of the substations is reacted dynamically by cross- 
connecting capacity directed by the control logic of the system in accordance with their 
resource needs, preferably the capacity direction occurs either on the basis of incoming 
traffic, outgoing traffic or commanded by a predetermined capacity requirements. 

10 12. A system according to the claims 8 - 11, characterised in that the allocation is 
implemented by radio transmission system, which is TDMA-, FDMA or CDMA- 
system, and that on a substation it is collected a utility signal meant to the substation in 
question from time-, frequency- or code division band and in a return direction a 
transmitter of the substation transmits only those time intervals or frequencies, to 

IS which it has the transmittable utility signal. 

13. A system according to the claims 8 - 12, characterised in that a finding of the right 
utility signal of the substation from the time division transmission way and the trans- 
mission of the return signal is directed by synchronisation information inter central- 

20 and substations. 

14. A system according to the claims 8-13, characterised in that a predetermined 
fixed part of data transmission capacity of central station is utilised in one operation 
point, when the predetermined fixed part of capacity is directed by using control logic 

25 when operation point is moving by keeping track of signal strengths to utilisation of a 
substation located next to operation point, when the moving application obtains an 
unbroken constant capacity telecommunication connection when moving in areas of 
various substations. 
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